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& S^a-S SOI S^(30a) ^o{| Di|£E| g cHEflo|(3l) f 3! S3 S^(30b) ^o|| *||sg a o]&ffl||o|^ £|^(32/33)# 5f 

fc #^ ?«g Diisai qufoi^ofl g© zis.s. t ^ £|s(32)£| sis Djisai g»j § 7 ^- g^oiji, 

S3 S^(30b)-B » SJNfliOl^ £|S(32/33)o{| S>|*H <g# £^£5 0||sa| « S£ A o^££^^ M 



9SI]V3 a^oii °j oie^oi^ £|s# at eMEJNI oil Hal ciuK>l^.[£Bs| 9]fl|l£* 

S£H #*! £Hg °«Ai|^ Diisai c|aK>|^°| sL^\t\^ £>9£. 

*i|3£fe S ^go|| ixfB eJ£*J §^ °AM\± o||Ha| c|bfo|^o| ^x^oj y|o|o^S £A|^h& e!3£. 
^US^ s aso|| ctf# y^iMl £Hg ojjAii^ Dflaai c|bfo|^o| £A|*fe 

*H5a£ m*l ^I5h£^ S V0o| ccf# gj£*|| bh§ qHAfl^ d||££| c|d^o|^s ^l^e^ =^ai|^ £a|^-& BSS. 

^I6S^ * V9CHI c\B &5LM\ Sfg °^M\± D||sa| c|bfo|^o| £A|*jfe 

«l7aE lH^I *ll7d5Efe gj£*ll §^ ??g ^^|^ Qilsaj c|Bjo|^# HSa||aH £A|s^ 

* i°5°| « «o{| CHS ^S30a : SOI 30b : S3 S^31 : o||H£| ^ cH£flo| 32 : S|^33 : 2l^no\± 

35a-b : §£} [V9fi| ^Iff W£*B d)IH£| c|a^|^o« 5£S, 4iaiS(silicon- 

on-insulator)(0|*K SOD ^o|| 7H|2S! Dfl££| f g3 ^ofl x\\ZS.Q ^-£| 5|s S S*^ S>-& «hJE*l| Df|£B| c^l « h 
ol^oil S£f 50|cf. 

SO! ofias S^Sol A »a|s 7|&^m-^Ei ^si^SS Jj^l^sm &£|a|?|^ ^^o|cK SOI S-y 7|^o| 

a 5°3§ g^of^ 50| oN£f, ^FS fe'aiS 7|n^o| & i« g^sicf. a2i«J Aj^^ SOI ^12- 
2i8i59soi| 7|xhs|ch °iz>, SOI akhi, aain ^^^^^^ Ai £ | g 7|g ^oji giggcK so i ^sofi 

http://patent2. kipris. or. kr/patent/XML/KIMC0009/1 01 9960002898. XMtr 20OT-1 1-04 



mi ui ai <l l 



o|*. SOI S^oiaf ?s 2i SOI ?2 cjg S3 ge*o|ai 

X|1£^ SHH^I AjEH^ so, 7|g(D Afofl xil^s *}£M\ e«a ^Afl^ o||S£| c|ttK>l^# £A|$f2, SOI ?HS(1)S SOI 

S«*(1a) S S3 ge*Ob)S i-ffcicK SOI S^(1a)fe o||sa| ft' ojafla|(2a) 8J £|S(2b)oj| Sfifsqjn, S3 g^(1b)fe SIftq 
(2c)o|| SfBSfcK 4Wl*|fe, §eh y^jfl eHg <%M\± o\\s.b\ q^ol^fe pg £Ja|§ 7|g(3) a^i oiigg £}*F§(4) 

fe SOI S^da)oi| e&S pg £Ja|s 7|*K3)£| s(^o|| g^gch a. £ |£~( 5) - DHgg ^§(4) 4Jotf n|*fs|H. g£ a W 
S(6)S d^^H^ ^»£|^S(5)oi| g^gcf. 

fe?o^| £E9 ng S^(5a. 5b, Si 5c), SI cf# £ = S ng ge*(5d S! 5e)£r 4|aieft(5)o| tfgfich 7|o|£ 

(7a a 7b)^ ng Sq(5aS| 5b)a| a*oI St £ = ng S«((5bSt 5c) a| xfo|o| £J£|3§( 5 ) go| «g 

*|o|H ?2£(7a)£ cfs fe^^MI £H9 ng g«*(5dS* 5e)a| AK>|£| £|al5ft(5) 4W| gggcK fe*ep|| n g 
(5a/5b)2J ^|0|e ?2(7a). Si ££S ng S^(5b SI 5c)^ 7i|o|e ^?^(7b)^ ?SS *HM\± D]|£a| *i'(8a SI 8b)s| 

n*H^ HL^I±^t gg*^h ygoil, fe*«M| £13 ng S^(5d 3! 5e)^ >i|o|M ^££(7c)-= n §&g 2 

*l £H*|^E](8c)# «««j2. n #£}g S* jfta} ■H*|^&((8c)fc tai «£S| SI** 

?i|0|e ^ S (7a 41*1 7c)fe flh 31 *!I2SZ> S^S(9a Si 9b)£ =I^£|H, *1I2 ftZ} S^SOb) £js| £j^(iOa/lOb), »SS| 
(10c) 3i S^OOcDfe ?H§ eijAfl^ oj| sa| g(8a S!'8b)S| 3 SB ^ ?H«|a|e<# g^^cf. 2*xh fj^ (10a 01 10) - 

*«1 S! *H2ft2J S^SOa a 9b) MJcHI g^S fe^o^l £££| n g S^(5a SI 5c)cH| q|§H *Jx|£|:n, fe^ofTf] £ = 

9 ng S^(5d)^ ^11 %U SQSOa) tJ|ea^o|( 11a ) S S | m oj n ^ H y ^Tkg ^nf e bhx|^e-) (8c)^l 

£ = S ng S^(5d)oi| S^^cf. S^(10d)fe «3 B0S(9c)££ SiSIJl. «H4J ^HU(11b, 11c, lid 

SJ He)* «3 S2> SS*(9c) ^CHI BOTc*. 

KhSop, pg U(12a) S! ng 1(1 2b)^ S3 g^(1b) MJcHI g^£|2, fe^e^l ££9 ng S^(13a/l3b) SI ££S pg 

S^(i4a/l4b)fe ffl(12a) S! ng 1(1 2b) 4|o|| g^gjcK 7i|o|e ^Fi(i3c % 14c)^ S?oW| £ = S ng 
(13a^ 13b)s| Mo|£| pg a(l2a) ^oi|, SI JE = S! pg *$# g^(14a£[ !4b)s| ^fo|£| ng S(l2b) -fej-oil Z|*f g^ 

Scf. Jin s 1 ^12 §Zf g^S(9a S: 1 9b) £1- ^13 §2} §^#(9c)^- S^ S^(lb) 3! *|0|H ^^(13c SI 14c) ^ofl ^{§5121, 
S^^(15a/I5b) S' ^22^(1 5c Si 15d)fe ^1 Ml^l m £Z} §QS(9a i-H^I 9c) M|o|| g^sj gSH fe^SWI £H 

& n g g^(13a/13b) S! fe^o^l £ = pg S^(i4a/14b)^ S^£|cH x|x|£icK ^S:S^(l5e)^- ^11 «-H^I ^13 §S§ 
(9a ^H^l 9c) Ho|| g«£j gsH §2f£|2, £*o^| ££« n g S^(5e)^ S^^lcH x|x|Hich fe^^Til ££g n g gw 

(13a/13b) SI ?i|o|E^^(i3c)^ n xHy §2Jg 3^| S^f £L^I±Mt g^fo^, £*Z\7\\ ££^ pg S^(14a/14b) SI *|o|M 
^£S(14c)~ S*H^o S p §£}g SUf eeHx|^E^ ^i^«lcK ^S3^^(15a L-H^[15d)-^ n ^H^ S^g S^ll JE^ 
EHXj^E-!, p xH^ #^g S^l £^H|H*!^EM S! ^# eehxi^e^^^e^ o.^^ «S(2c)» fllS&^K 

^J#^ ^i^(2c)^ cnfs| ^Hofzi, lc^W afs S^Stl^. S3 g£j(lb)£- i^£S g§ ^S^IL^K 

ygoll, §x^j EHg oha^i^ ojjsai ^(8a/8b) S? «^(2b)^ HSKo| H^o^ ^o| 7|q|£icK Df|Sg a^* (4 )^. 

SOI S^(1a)# pg 7|g(3)H^^B-| fj 7 |^o^ aojA^Ui, dj £ e| tS(8a/8b)£| fj^lABf SI fra| >II0|H 

(2b)s! S^l^nf MeHx|^E^(8c)^ °H^g ^^$(4) Si >4^(6)o|| °|5H Ai^ 2}*}t>\ gaigcK o|5j& 0|#S, ^I^S S 

a^sjH, 3^! ifi^ a^cf. -^a| si CHIS&I ^(8a/8b)^ SshSJ^S 2}tl ±£I o||E^ 

^g2, 31} ¥^ S-S-fe a^ScK ctfaw. tJ^*i SOI y£*fl !¥«g °«a^ Djjsai c|d^|^ofl u^sitfcf. 

SEHSI y£JNI aHg oma-II^ DflHHI c|bfo|^^ fl|2aJE M|x| xi|2h^cH| £A|§ =^a1|^ gx|-cH| c^Bj ^j^sjcK H^^l^^ pg 
a. £ |s 7|5K3)S| ^b|^Ei A|Sf£lcK Ai£|s A^* (20 )B pg ^'alS 7iff(3)S| ^oifAi ah ^£,21, sm^|x|^E 0^3 

(21)€- S3 S^(1b)0|| ttSTS g« ^o||Ai At B |a aj^* (20 )b| 2|**fcK a^-^ fl|2a£o|| £a|hi b ^ »o| f 200 KeV^I 

7^ OJIMXI SfOilA-l 1X10 

17 Lf)x| 2X10 18 cn.' 2 ^! £?5g££ pg ^Bl^ 7|3( 3 )o| ^.g go4 uH oil o|g ^aaciL 

5tS.e^|x|^e 0^3(21 )€■ ±Ig £££|2, pg £JE|g 7|ff( 3 )s 1300*C^ 6A|2i 7JBS^f. pS ^^l^ ^IEK3)o| ?\<8s\ 
Sy, ?-S!S "EJSS -feiai?^ SiS^oi, °HUg A J^S(4)# g^^P. ^a|sg( 5 )o| =^|- ^oisj A^atofl Ltf#ch 

10 

18 cn," 2 0|3 t ^a|3*{ 5 )S 150 U^O|Ei ¥^l|0|CK 

^S^|x|^e 0^3(22)-^ ng a(12b)oi| »Bg ^o|| a-| ai £ |s a^*( 2 o) ^o|| nf] E-iysj^i, ^l2bioj| £A|sj u\s>[ 

^o|, 70 KeVSl 7^ cH|Llx|©M>||Ai 1 lHx| 2xio 13 cm- 2 ^l S^Slfos pg 7|£H3)a| £f Mlofl o|§ ^S^lcK 

i£H]|x|^H a^3(22)^ ±^ ^H£|32, SS^Ixi^e d^3(23)^ SOI S^(1a) SI pg 1(1 2a) oil ^o|| g^£| 

*«2c£E0|| £A|£I ^o|, 150 KeV^I 7^ o||MX|Sfo||AH 1 lHx| 2xlO l3 cnT 2 £| S£*2tfSS pg t-'a!^ 7|ff(3)a| in 
# L Hoj| o| ^°J*lEh 
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°r^3(23)^ ±Eg SH^Ii, pg ^E|^ 7|©(3)^ 1200'C^. 1*1 Zj §^ £*f 7h± L[)oi|A-j cHfe'S 

fick 0|S g^. oi 0(S ^ojh, ojg H|2d£0|| £A|g ^> 0 |, pg 7|=N3) uH of! *ti}£|CH, ^'£|^S{5). 0| ai £ | 

^S(5)o|| ojae pS Sd2a). SI o| pg S(l2a)cH| ©130 n g H(i2b)« 8*Sfich 

o\o\M t i!= iiftS(6)S L0C0S(Local Oxidation of Silicon;^ 1 £|§a| tf£>g) ^fgofo^ ^£(§§(5), pg 

S02a) Si ng S(12b) ^011*1 Aiq?jo S g&Sch i'H tWS(6)S o\\S.B\ ^»{8a/8b), n xHy «&S 3*1 
*KBc), n xH^ §£fg 3*1 £^ ^£Hx|^e-( g| p xH^ §£fg g*| HS!^I^e^| tt&2 B»Btk o|EHfi ^E|| 

0|X|S| *|§ ^ - xi|2e£oi|Ai gggch 

££!€ ft|aiSS(5) yo|| <g*jo S ggsim, p g g(i2a), ng fl02b) SI 3 s3 jl\qs\ 

ck *!S£> £SEflX|^e o^3fe £W| nfjEHysqn, l£|*J£|3§s. ^|o|H g= L |)o{| nflE-iysicL >i|0| e xj^ oi 

a *W2| ^|o|e A^*a 7,|o|£ ^#(7a Mt*l 7c, 13c S 14c)* *«»cf. 

^SS Sfiaj|x|^s o^afe ng ld2b) ^o{[ xflgsin, n g £2^ ^a|?S(5) Si pg S!(l2a) t-HcHi o|$ ^SSck 

ZL gBK £HS ng S^(5a Mi*! 5e, 13a S! l3b)SS 7i|o|M ^2S(7a 7c a I3c)#*f S»0 *p| §S B o^SS 

^£I5S(5) Si pg S(12a) M|oj| ggacf s^sM^I^M o^S ^. aeei aH^§ ££aflx|^e d^b^ ^£|^§(5) 

Si pg S(12a)l- gfi|£S hHe^hicK p g £@§ ng H MM 0|S- ^gjs|2l, EES pg g^(l4a 

9U I4b)fe >l|o|£ ?S#(l4c)af IfTTii xp| gfl- «^A,o^ n g a( 12 b) Mloil «ggck 0|Bi« ^E|0|X|S| X1|2f£0j| 
oi|A|ScK ...... 

olcHA-i, i4^§« gsfgg Af§5foi a sg A^oii n|*|i]zi t £i-yamio|e-^£|S SE-^ g^-Sf-fe'ai^oi 

m SZ> S3S(9a) i-Hoii g££|cH, fe^S^I £ = ng S^(5b S 5d)S in$A|^jcK g^^i Aj£|Afo|H§-B *IM § 
21 §SS(9a) ^ofl Hl&fHli, S^II #«H fe$oW ££9 ng S^(5b K 5d)^ g^S! ^£|Afo|=SB 

aeH™ ^sh 2He^£|H, u|^sfoi (11a )s. s^SOa) ^o(| yoF §ch 

oicHA-j, b|EBfoj(ii a ) S xih §7} go^§(9a)-E ^12 S2i S3^(9b)HS ^l^£|2L, ^11 » ^12 SZi S^#(9a S! 9b) 

# #oU g^gck 3^^^ fe^o^l £££i n g S^(5a S! 5c)# it*^IOcK 

gal^jyas xfl2 §Zi S^SOb) ^oi| nj*f£|H, S£|^£I5#B §?oW ££g ng S^(5a SJ 5c)£f l>^j §§H ^! 

^IScK ^St^ieflx|±i d^B^ Sai^aiSS ^| xiigsm, g£|Aj £ |s§a S^dOa S! 10b) ^H^j hhe^sicL ^' 
a|g 5J £°J ^oji ^"ijo^ ti^sjcn ^Jalg ° ^o|| ^§a|^icK 

ti^gA^I H|^£|2>, ^J£|S aj^§ o, gifgs Xi|2g£0i| £a|hi ^0|, ^S^(10c) SI 

^a^f. ^11 XH|3 §2> S2jS(9a Ml^l 9c)# #o« g^sjZl, &¥-°ls-E ^13 SS^(9c) ^<XI ^EISS^. V 

^°Ih§§, ^l2h£oi| 5E*IS ao|, ai^a^^' =^xi}^# o|§^oi, bHd(11b Ml^i 11e) S! ^S2^^(15a 41*1 15e)^ 
fllBiaBtK ^H2hSfe AUSoii cHg^cK ojsai ^(8a a 8b) Si S|^(2b)^ SOI 9^(1a) Ho\\ Has\JL, «S(2c) 
fe ^3 S^db) g^^ch 

5^ !!a ^AflA; oflsal c|b^|^o| Djsai fl o|sflo|{2a) t fi|S(2b) S! ^J*^ S|^(2c)^ ^£xfl 7|&(3)a| 

50%, 40% S! 10%* S^W. §^ ajjg o"Ai|^ Diisai c|bfo|^-^ Dj|sa| s&o^, s chim 

£| £Hg oha1|^ DflSal C|b^0|A:Oi| C||© a? Si in^0| 711^ |g SH CK CC^£[Ai t Dj|S£| ^ o{sgo| 

(2a) Si ^£1 «S(2b)o|| ci^ #7F£|t-K s|^(2c)o|| q|«J S^- 7H«| SJS«W. o|Eim At§ 

0)|AH, 0j|££| ^ oi£H|o|(2a) S: 1 ^£|£|^(2b)^ ^ffo| oi - ^aj^, SOI ^^-^ ^# §^o| s*^K Zl guf, Dfl££| 

^ CHE]|0|(2a) Si ^£|S|S(2b)cH| £|*H S€ ^IS(3)H| §£§ §7^a|7| Jl, DijH£| a'(8a Si 8b)^l *\\o\z\ 

# ««A|fiCj. 0|fe «|l£0q £A|£j §£«o| tt£ JH| £Hg Q«A^ Di|££| C|tih0|^0« 5j£t Xfl 1 §^IS0|CK 

SOI AH «-a 7|| (subthreshold)* &<=}*\?\3. xH^ jazfg xi|£^M*l, 0|S ^'£|a§(5)o| 100 ^itO|EH o|Sf 

a| ^^ilS W S*f*HStK n£^f ( ££!! ng g^(5d ^ 5e)^ ^ ^£15^(5) M|o|| g^sJH, a 

*»S ££S ng S^(5d S! 5e)ofl ^ ^I^B §g§ ^£l S|^(2b)^¥EH/^s| ai^ *jn r # *I^a|^icK ©s/ 

7|°! Ci|o|Ef b|e^. b|E B ^o|( 11a )§ xjji^ I 2 t s 7|Ag gatofl § S>fe£r. fe£| ^l^(2b)^ Qj7H 2^££ 8!? 

£|£rs ^£|a^o|= AjEHxn g^Eii A^xvojj o|^j| g-A^sj a^si JfLS^I £ £L § ng S^(5d S! 5e)cHI 2«fS 7| 

SlfOil PIsH ^^r^O|Cl£f£ t E|Ef^ Si g^lS-E 750'C 0|Afoj a«£|oj| SffecK Z22-IM, ^xn ?h^I a Ie^ ° k 800r 

°| g^£|# 12£ Sf2, E|Er& ^£|A*0|= a^sj §^ 5Hg oh^j^ q||£2.| D|d>0|^Of| CH«| gg 
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CH| g Ci^Uf, £|E^ a g^SB 2L7^0|H^, «VS*|| |Hg oha^ DflH£| C|b^O|^S| ^ >4 7^0| S7ffiCK t£fa|> 

o|a|*[ ^*!# Vtf *PI ?i«HAi, § sfgg SOI » §3 g^oii fca| s>|^# aieh^o^ ^£j*H=- y# *fl^*n:f. 

S oiisai ^ cHaflol; s.\^ c|b^|^oi| oiBl z\\o\b\ g£f £i$*PI «a ^o|| xfl^g eJEiflloi^ 5! Dj|Ha| fl 1 cH 

3|0|£t °|E^|0|^ 4| S A^|0|| g©£|CH « BJ C=||0|&| gfif ZL A^0|0|| g3 g <* ^Ol| X<| 1 £-EL| £|^# I»S 

[zfli ^A|o^|]xfl3£E 31 *il4i# *^oh^, a£JN| eHg ^j^l^ oflHa| c|uK>|^fc «KE*fl 7|5M30)^0|| M\S.S\H t ClPH^ D||S 
'a| j| cHajo|(3i). ^£ *IS(32) a e!&U«o|-* £|^(33)# s»»ck 

BMEJHI 715(30)* SOI S^(30a) a S3 g^(30b)# S»ttch °HHS «i|SIS £»S(30c)te ?I5K30) «-j|oi| tfej^2S 

g^sjn, P s xj*S{30e)S^ oS SSS(30d)# *a|A|flch or fig £a|g 4f»ft(30c) pg = 3§(30d)-£ SOI gsj 
(30a) S£*ll g^^o) cwgg *^ o| g^, pg 53g(30d)£| ^^!^ 10 100 S 

uHoil oicK o| ctHSoil, p« S°^S(30d)^ A-jH-S^I W^I^IjI. S:^fcH| qjSH fi3^o|ch 

§3 S^(30b)-c- SOI S^(30a) &|o|i ^x«S[2, l(30f) » nS l(30g)~ ^3 S^(30b) M)o|| S^^cK |H aj^* 
(34)^ p« SSSOOd), p« «(30f) 3! nS S(30g) «-Hoi| Aj^j^o^ ah^ h)j1( ^£/o|&Hfi||o|^ St^(32/33)^l o|sa| 5» £| 

cf^o| d|| ££ | ^ A-jH-oj^|o|(3ia)#-E- uH^£|32, Dl|H£| cH^|o|(31)* SS©cK o]|sa| fl» *i H-cHB^o|(3la) 

^ dH^^I^^. uHSS chi sa| SSfo^, cnjaai a 1 * S^sj n ^Hy S^l IL^I^^ SW S ^ 

54 ^H^H a|e-( cpoil ^SSciK Di|o|Ef oj 27|^ Sehs 7H ^ ^ j e-j chi aH^h|2», c|afo|^^ Di|£a| ^ o{e|| 
o|(3D moil xjsa dlo|6| §fif aiAll^BcK 

£* oil Ha| SOI S^(30a) ^o(| -x|sficK nS £SI pS SS§(30d) »-Hoi| Aj^^o^ ^ojsjH, p 

S 5S^(30d) Mi °i| ££S nS S^(31b, 31c S! 31d)# S^^cK ?i|o|e £j^(3le 3lf)~ fe^^f^l £ = S nS S 

^(3lb S 31c)S| a^|, S! S*t\n nS S^(3lcSf 31d)a| ajo|s| pS SSS(30d) #<HI H«s|CH f ?J = af£j WL^I 

m «tf»cK 7i|0|E s=(3ie S 31f) » £1S n« S^(3lb.M|x| 3ld)« 2^HS| D||sa| n S» 

n ^^IS H2HX|^Ei SW^ *f|1 S^i S^S(35a)H^ g*lcK o|e £ fo| BL ^ *yj go^§(35a) ^0||Ai oj^H, 

«1 SZi §3S(35a) >-Ho|| g^Ej s^^g fe^SMI £ = S ng S^(31c)^ x|x|gcK 

bjeafoj BL-E a1| 2 SZ} §3S(35b)^ § o|H, S^(31g S 31 h)^ ^12 B y J S^S(35b) ^o|| gAjsicf. 3^(31g S 
31h)^ Aih a xh|2 §^§(35a/35b) M)o|| gtH fe^o^l nS S^(31b/31d)^ S^oFOi x|x|s|jl, 

« S o} ^3i#(31i)o|| £|SH ni^ScK ?|>$E-j 5j^(31j)^ ^P^(3li) #o\\M °J*}s.\H t 2& S^(3lg/31h). #3^ 

(31 i) a S^(31j)S S*I£A| ?HiiHa|eh CP# 

?^e-1 S^(31j)fe m SZ> §2 §(35c)cHI £I§H oH^(36a M|x| 36d)^ ^il3 SZi S^S(35c) *M S^S^K 

*I|45E^ B*| 27HS| o<|A|*fx|D} ( Dflsai ^'§§ SOI S^(30a) ^o|| ^|35£|H, ^U£o|| £a|£| ^ 

S|S(32)^, qaf0|^7j Dl|0|Ef b|H# AjEH^o^ OH^j^^j Dj£ C f. ^, S|^(32)^ ?JHafo| wl# S*H o||Ha| 
^ o|B||0| (31)011 8 oiH^!^ c|aci ^y(32a), u|HB^i BL s §§ H D||sa| oiel|o|(3l)o|| a»S oi=e^ c|BCi/ 

a»^!Ei ^y(32b), S CH = a^^j Al^igg ^^#£1(32c) a fl CH = 2^I4! ^I^JS 5HSB-|(32d)# o|# ^y(32a Mi* I 

32d)S* CHHBfl^ Ajftoi 7|*s^ Diisai ^' o| b^| o| (31 )S^-^ D)|sa| a D||£a| 

S|^(32)^ oi^afojoii ah g^7| ^y(32e)# StfofH, aii^ s^7| #y(32e)fe ^|0|EJ b|e§ MEKH- 3 

»7HL»cK M|o|Ef a|E^ s^ 7 | «M( 32e )# ^SH ojE-|ir||o|^ «s(33)2J DflS2.l S Afo|oi| 3^s|H, o|e-| 
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*} 0|#£, ^£ £|S{32)^ Oil H^l CHal|Oi(31)^ °!M£||0|^ £|S(33) A^0|CH| mo|E-| b|e cr^ tj|e^o AjtH^o^ g^©ci. 
0| S*. 4|S(32)fe g3 3^ (30b) -fej-oll 

^2 S|S(32)a| ±xff§ DijHEl glBf 5f^ S^S^F. zie-j^F, gH g^(30b)-E j^nf^j «^ 

S[2, SOI 3^ (30a) 4|fi| S£7|- Sf>il »tK o| emboli djihej ^ oiaflo|(3i)s| cflo|Eh £^ S«£|*l SJfe 

cK Ci^M, go^g§ «S(32)S| ^ah sexi^fil g« s^s. e*S*l*l Sf°°1. S^oj g«fS 7|« SlfS 

o| tiH^oil, £|S(32)fe H^H^ Heftch 

°Je^|o|^ fls(33)S £J£*M S|^(33a)# SS»ch S*^ *lS(33a)fe o) = s||^ £J£# o|He^ = e|e|3 = 

S dif S CH = efl^ c|^ci ^y(32a) SI S <H = e||±; £|ac-l/{(a|E| ^y(32b)o« gg&cf. ctfEW, £|S(33a)-^ g CH 

£Sib tlSCI #y(32a) a § CHHBflAi £|2Ci/flm&| #y(32b)7F D«Sat ^ OjE{|0|(31a)S*M £>i|SE| 4 £££r Dj|H£| 

©J#e* 4|S(33a)^, 5E», £|^ ciaM^S^ &i|0|E|- aj£» ^aj s ^ S CH=2fl^ c|.3Ci/gia^ ^y(32b) S! oIHef°J 
BL# ^SH CilOjEI- b|e c£- mo\B[ b|e = « AjEjjsj D| jS a| {J *J #o|| 53«^CK £|S(33a)^- 5E*K tj^S &il£^l ^ 

*1, £|S(33a)£r CH|o|Eh b|£ cr- q\ 0 \e\ a|H## s|^.c|dK>|>:S|. ^ £|S(32) Afo|oj| S«»ck 

£|S(33)^ en ggf ^^*f£|£^ 7|CH£|H, IL^I^^e SI*q «£(33) Mfoj| Af-g£|cH, q gff *MI>« 

A|£]ck *B4£-fc «S(33a)fi| «««fc&-n ^H^ S-^l 5.^ HL^I^e^ Ont S p S^tl 

Q D 1# J£Ai*fcK fe^^l £E9 n « S^(33b *' 33c)^ «o| ■ S^(33d)^ p ^H^ *&« S^l HL^bM Qm 
# S^ofH, fe^^MI £E9 nS S^(33e SI 33f)^ 7«o|e g=(33g)^ 3S«^K*I n S2^S S^l s^f M^H^I^^ Qpl# 
^ecj. X|1 Lfjxi JH13 *a S^S(35a Mi^I 35c)^ 0|# jg[Ji[ ebhxj^eH Qn1 SJ Opl ^<H| ^SSjH, h(a1 ^e£j( 36e l[| 
*l 36h)^ nS/pS S^(33b/33c SI 33e/33f)«J* *|xia«. 

n *Hy/p xH«g S^S S^l eehxi^eh 0nl/Qp10| S-g S# SSofciaE, S3 £^(30b)^ S# ^S*tt, SOI S^(30a) 

Ai|>^ gx^ p§ «f£*fl 7|^(30)o| ^b|^Ei Aj^HIcK aj £ |2 a}^*( 40 )S p g y^*fl ^!&(30)S| ^ = 3 ^Oi|A-j ^ 

S2^|x|^e d^3(41)-^ S3 S^(30b)oij ^oil^i ^^l^ ^§(40)^1 t>^^ ^1 5a££CHI ti \ 

fif S>0|. 200KeV£| oi|LiXj^oi!Ai 1x10 

17 cm' 2 LHX| 2X10 18 crn" 2 ^ £^§£S pS EJ£*I 7|ff(30)S| in^ Ml CHI 0|S ^flSCf. 

S£eflx|^E o^a(21 )« S = p^ 7|nv( 30 )^ 1300*C^ 6A|Z> 7FgScK pg y£*8 7|B(30)0| 7fS 

^o.sj tJais^F DHUg tJBlS tF^SOOc)* S^thc:K DHUg ^E|5 ^^S(30c)S| ^^|, 

tcRH p g sS§{30d)H| ^^|^ ti^tfojl ccfscK H^2S7F 10 

18 cft.- 2 olS, pg 5 o4*(30d)^ 150 Mito|B| ^»l|0|cK oHSg AH*«(30c)« p« S3§(30d)# pS ^^S(30e)S^M 

*B|A|tlCK 

zie-IM, pS sSS(30d)^ M ° ^3^K ^^l^ ^^§(40)^ § oi*«W ^^I7f 200 Mino|£HSiS S^fl2, 

100 MitolEiElS PS SS#(30d)# ^S*^K ^Ja|^ >4£f§(40)-B p g 5^S(30d)s| ^^|# 50 p 
S aSS(30d)s| ±}&[^ 5S7^S[2, pg S9S(30d)H| ^^l S^l^ 10 m^l 100 l.^d|e^O|eK 4|E|s >4^*( 40 )^ 
^ti L H cH| A-j 200 Mir.D|£42i3 38l«WI oiiS5|o|, ^3(40)^ ^^l^ aiflSch 

££ej|x|^E 0^3(42)^ nS S(30g)cHI VSS ^cH|a-( aj £ |s a^ S ( 40 ) a^j n||E^£jJl, ^^-^ 5b^cHI £a|S b^ 
»o|, 70 KeVS| 7^ (HIMx|*K>llAi 1 lhx| 2x10 13 cm- 2 ^l £^S»Sfi inftS PS 7|ff{30) MIS o|S ^^J&cK 

5S^|x|^e o^3(42)fe ^Sffl £££|2, 5SB^|x|^e Df^3(43) SOI S^(30a) S! pg V (30f )o|| VBfi fe^l 

°J€- 38B5c£o|| £a|ej bFSf ^o|, 150 KeV£| 7f^ o||lix| o|-cH| a^ 1 2x10 13 cm" 2 £| pg BJ-£*H 7|fiM30)&l 

if 3^ Mjoil o|s. ^oj£tcK 

^se^ixi^e d^3(23)S SH^IH, pg ^£*ll 7|^(30)€- 1200*CS 1a|7}#^ £}±2\ 5|f?fA LHo||Ai cHfe« 

gap. 0I-2- ?oig g-j. ot 0 |S ^.oj£| o|S f fl|5d£0fl S.A|£l b^ ^0|, pg tJE|3 7|ff(30) M|0|| ^l^lh^CH , pg S^§(30d) 

oil 2!a» pg tt(30f), 5L r o| pg l(30f)oi| ng S(30g)# 

OICHA^ ^ H aj^*( 34 )« LOCOS H-^Aij^-i- A^^Foi p g =°?§{30d), pg Sl(30f) S! ng H(30g) &o\\ ajeh^o^ 
gcK >4^S(34)S 27H^i Di|££| n ^ S^g 2^1 5.^ E.L«*|^M Qn1 SJ p §SJg S^fl ^^h^I^e-I 
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ifll VJ| A| D / 



Op 1 o]| Sf&sj #ah ojw| thgo^cK o|Si*f ^E4]0|x| *j§ *ll5e£o|| oflAjsicK 

pg SSSOOd), pg H(30f) 5/ ng S!(30g) <g*jo^ gx^^ ^a|Ai£|sgs. ^2*s| g 53 ^oj| n| 
*fgch sseflxi^e D^3fe gaitjaisg ^«H| n^ys) n, sai-yaisgg 7i|o|H t«o| h 5^ 

(3le. 31f, 33d SI 33g)^ nH&lBfich 

3L£a«|x|^e o^afe ng S(30g) *ilS*IS, ng pg SS§(30d) S! pg S(30f) Mioj| o|S 2*01 

SciK a golf, £££l ng S^(3lb Ml*l 31 d. 33b SU 33c)#€- *|0|e a=(3i e , 31 f 3! 33d)*2|- *PI «>aj 

Sic. pg £3§(30d) a pg l(30f) Mloll ggfich 

±IH||X|±e oh^Hfe- S = ^H^^ SSb1|x|^e Dj-^afc S3§(30d) S! pg l(30f)# sl^fe g^©£ 2H 

BlBficf. pg £SH ng l(30g) M)oi| o|-£ ^SSIH, fe^SMI ££S pg S^(33e SI 33f)te *!b|H S^(33g)2* g 

*HI xp| SU- bw£5 n g 8(30g) Ml oil gggch o|3f*f >iE||o|x|o| *ll51Soi| oflA|gch 

oicha-i, Aj^gs am M^o\o^ 2 =g ^chi n|*f£|n, 2l-az\no\ ^-^a|§ se^ g:£-°!-£!a|H|o| 

H-^aiS-E ^a|£ a^* a^chi ^SSck o\m ££ 5*Jsfoj *«1 §tj §2S(35a)# g£*W. 

*i|1 §7} £°j§(35a) M|o|| ggs|;n, fe*SMI ££9 ng S^(3lb Si 3ld)» in«A|jjch ^£|A>o| = §g 

§2} §£§(35a) 4MI s|^H|H t §§H £*SMI £££) n g S^(3lb Si 3ld)*f x|x|@cK eh^ehi 4(a|AK>l = 

-§S E|^Z1E||«! HS^* H-Eiy-fil jI, o| EBjoj BL-E- §Zi Sti-ft(35a) fefot oj7j| gch 

TjJ^SHAi, d|e 2 >o] BL 01 m *7> goig(35a)~ *I2 §2i 2S£(35b)SS EI^S, S^SB SI ^12 §2i SSS(35a 5J 
35b)# #«H S^S^K ££& nS S^(31b SJ 31d)# ic*A|acK 

SEltJalSS Ai|2 SZ} S^S(35b) ^o|i n|^s|S, SEl^aiSSS S^^w fe^oMI £H9 ng gs}(31b S 31d)SS x| 
x|£|cf. ^gft} i^EflAj^e o^H^ fiei^'alSS -fefojl xi|§£|:Ei ( #£|^a|^S^ 3^(3ig 32 3ih)H^ sHe^Sck ^ 

E|5 §Sff§ ^2E§£| 8 29 ^Oi| H|*|£|J2, i^*j©^ A^£|0) ^ £ |S a» £ |s A^oil ^§A|^ICK 1£|AJ£| 

(311) S 1 S^(31 j)£S HErjaacj. 

S^ScK *«1 xn|3 SZ} gejS(35a M|x| 35c)# g^^l^I, *B3 §^§(35c) ^ofl ^E-iSU 

cK fe^D|§gS f n|5h£CH! £A|£i ^0|, £|^a£H5j 0|S*W, bfjAj( 36a l\\x\ 36h)^^ HEiyscK 

&7\o\\M Bf ^ Sl^ol, y^JHI 2!jA^ of|H£| c|b^|^fe SOI S^(30a) ^oj DHHEI ^' o|B«o|(31)S £»*HL, 

pS 53S(30d)s| ^7>i| g^lfe 10 L H^I 100 u^o|Eio|cK a 2^, n*H^ B2_hx|^e-i SW-^ Hh-S^I ^^o|| 01 

^3011, ^-y S|S(32) S! ZJ^nflOi^: $1^(33)€ g3 g^(30b) ^o|| M\ZESL\H t §3 S^(30b)fe ^1^.(32 %i 33)^oi| a|*H ^ 
S <g# Jlb^SS &*»cK 3 §HK y£ifl 71^(30)^ jib ShSSS B£E S! 2§£1^M a^^cf. DJ^PM, fe^ 
SMI £1S nS S^(33b/33c) SI fe^o^l £££) p« S^(33e/33f)-^ °HS!S ^a|g A i^S(30c)^^E^ x^gji, 
o|* S^(33b/33c ^ 33e/33f)#H^ SS p-n «^tt ^ 21 c*. ££^l n§ g^(33b/33c) S:' fe**MI £H 

sj P S S^(33e/33f)7|- ^ 0.1 Mi^l 0.15 2Jo|£| p - n 7^|°j, Jl^ x\ti& 100 lHx| 300 

#a| A ^ 0 |H SI fe^a ^^^o| a|£ guff 7^a|^cK 

[fll2 -y^|ofl]xi|6£# * ^^l^fe ^ l»H ^^1^ oil sal £l*fo|^7f P S 7|ff( 50 ) a^| 

silSESIH, q]7H^ Ah ^a|cmi^ ^Af^Tfl D||aa| S ofs«o|(5i) ( ?S «S(52) S! 2l^mo\^ 5|^(53)S pS WS*I ^l 

ff(50)B SOI S^(50a)^ §3 S^(50b)S i-ffelcK pg 7|£K50)B pg S3S(50c)# pg 7|£K30)sf 

^A^f^i, a xin ^ja|c^|o| ch#^ si a§2( fgs &2.m ^-04^ *}m\*} ^ss ^s^i^k pg 

R*l£(50c)± oHUg Aj £ |s aj^*( 30c) AtcHl g^sm, S°?^(50d) S! 53^(50e)# SS^cK o| g^, 5°J 
^(50d)s| ^THI 10 lH^I 100 MitDlE^OlU, £3^(50e)^| 100 Ml^l 150 L4*cD|Ejo|ch 

oiisai ^ chb4|0|(51)S ^si o«sa| a* S&SU, oflsal ft'^ SOI S^(50a) »-Hfi| SS^(50d) &o\\ M\^c\. d«££| 

S oi = efl^ sy, € oiHs^ qaci/^siiEi ^y, S cHSs^ 1 A|^gj§ se| B ^ <g cHH£fl£! a|^^j§ gef 5 ^ ^ aji 

^ ^^7| ^y(52a)^ ^*|o«a| ^ ^1^(32)^ ~V «S(52) »-Ho|| s»fflcK §^7| ^(52a)B SOI 

(50a) M|a| S9^(50e) ^o|| aii^ #y(52a)a| ^?ah egx|±Eif S SWfe Ai|6SCH|Ai oflAigcK e 

eH^l^E-i^ n S^g 2^1 SfH^I^Ei 0n20|H, ^^ofTil ££9 ng S^(52b/52c) S! >l|0|H a^(52d)-B 3*II^SS 
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n*Hy §&g S*l H?HX|^E^ Qn2# ficK «Hd(36i)^ *«1 t-H^I H3 gZ} 2£S<35a Ml*l 35c) M|oi| ggsj 
ft«H ££9 ng gs|(52c)** S^SK* x|x|ScK 

£H3 ng S^(52b/52c)^ n §&g ±448 £ e J!^l±^ SW^I **Sf*l £ = S ng S^(31 b/31 c/31d)S^ ci 

ach 

S|S(52)a| c*e = s g3 ge*(50b)#°ll xflzEHlZL, ta|«S(52b)S^s| »«. 

oie^o|± £1^(53)^ §3 g^(50b) #ofl xii^g o.^g^ ^|^ # SBBCK a|£S| $ » *«1 A|o|aj f S5! & 

2 £» *oWo* gg# attach 

ma^l^H Pf^3(52)fe §3 S^(50b)oi| »S8 a^ia) a. E |s £f£f£(40)£| Bfcch fc^fe *«7a£o|| £A|fi *\2\ 

H0\, 200 KeVS| 7^ oi|Llx|^o|| *\ 1x10 

17 cm- 2 M|x| 2xi0 18 cm" 2 £| £^S^o S pS gt £ 4| 7|e(50)s| Ml oil o|S ^SSlcK 

iiep|AE 0^3(21 )fe £H£|2, pg SMEJNI 7|£K30)€- 1300'C^. 6^i2i §°! 7^gch Si^E^I ?I5K30)0| 7^g 

|o| ( ^ois4 Afcfcfc ygg <£E\5JL\ y§S[2, oH^g iWS.{30c)» i u o H t^. oh afi .4ia|S ti^SOOc)^ Jf/HI, 

cufBH pg HSS(50c)s| tl^^oil a«ch £^7f 10 

18 envois, pg £LS§(50c)tt 150 ^^iO|cK DHSJS £J£|^ ^S(30c)S pg £2$(50d)# pg *f*S(30e)S^&l 
&a|A|iicK 

l^o^ ( ejai £S*(50d) 5L ? 2ffl*(50e)fc pg sa«(50c) l|o|| «4Sc}. o| 8*. «W fi3*(50d) S 5°J" 
(50e)fe «*it 50 MJno|EH gj 120 M«tO|B| ^^l^ 7H8Sch iWS(5l)-5 ^SIH, ft|aiS <L^S(53)^ pg tf£*H ?l 

3( 50 )o| g =04 Ako|jA-i ^7^1 60 i-JitD|E|S ^SBCK ^J£|^ SS:fS(54)B S^S(53) ^ofl 100 ^inOjE-l ^d\\^ 

5£HPI±I D^3(55)fe S^S(54) ^of| *flg£JcL 5£E||x|Ae D^3(55)^ SS^(50d)oi| 

oioi ajoji'a-i aj£|s g^§(54)# it^Ai^ia, ^J£|^ a»S(54)S^I7b£o||AH £a|£| tifsf aoi oilg ^IPHSCK 

i^e^l^H 0^3(55)-=- S = 7|ff(50)€- 930'Coi|A-{ >4^^ ^^-g ^Hoj| 

g-^£S 200 ^»cD|&| ^»8S. S7h&cK 

pg SSS(50c)$ ^'SIS tW*(53)a| 1/2M ^JE^cf. pg afl S(50c)^ «a 30 M«e.o|bi ^»RU* 

£132 S^S(54)S il^^-^M o^°| p g SSS(50c)« S&gfcK o| cifj^l, s°i^(50e)^ 120 ^^|o| 

ck yaoa, ^j£|a ash§(54)s b*i*i ate pg 5SS(soc)-e t.^ &^pi MioiiAi ci^ ths^i^i, «w s°j^(sod)^ 50 ^ic 

^ ±^|(50f)7f Aj7| 2) p g =SS(50c)^ 5Hl7d£0|| £a|£) uffif ^o|, *W SS^(50d)^ S3^(50e)-^ Mfe!^. 

hjd| ot =g^(50d/50e)s| g£ ol^oii, ^|2 tJA|of|o| gxfe xfli 4JA|ofl£| E}7j#3f *a[§[£S, o|#oi| cfl*H A Hfe 

^!2^A|cm# #^ 2Hg <^^|^ oi|H£| qtJFOl^^ SOI S^(50a) xhi^^i chisei ^ cHsiio|(51). » S3 S 

^(50b) ^cH| 3ti|3£S ^# «IS K ejEifllol^ S|S(53)« 58*12, 0|BJB ai|o|o^$ ft|A|o|£| S-E SSSS 

^12 ^A|ol|o)}Ai, Aji-< §^7| ^y(52a)-B SOI S^(50a)s| 5S^(50e) M|o|| ggsich ££S ng S^(52b/52c) 

o| x]*y go|^ 100 300 Sg/^Ojoim, a 0|^^ 5S^(50e)^ 0.1 >-H^I 0.15 °I3£ 20|£| p- 

n gAj^ ^ oj7i| sp| tcHSOlcK ci^L.^ DHgg ^J£|^ ^^S(30c)€ fe^^Til ££§ ng g^(52b/52c)o|| ?| 

ggf ^A|7|H, b|E£fo| BL# SSf -^2 S^Pt 7|AJ g£fo| ^oi| °|SH 7(-^&CK 7|^ §g§ DflHE| 

E-| D||0|E[ b| Eg MEMfr Hfl*JS| 37|# S7fA|^|H ( &g XJ» ^^ A |^lcf. 

* tfgsi ^^101171- £A| gj 7|g£|^ciEf£ ( s. «ofs| ^Qx^ofl °|sH g. «(HMx| B£0||A1 c\o}*} 3 

g0| OI^CHS ^ ^ ?i^f. 0i|# #y , S. ^gofl CLJ# B«0|O^S Qfm § = o| y5E ^| Dj|H£| C|bfO|^CH|i §§7^Sf 

2, 7|^s c(s °}#CHS ^ ?JcK LHS «?Afl^ CHIS&I c|a^of^-^ l^^f g^l ^^HffS S^^IS 

SI g« » ^ a^K x| i M|x| 7HI3 tJA|oi|oi|Ai ( pg ^l&o| AJSgcK a^uj, ng a J£^l 7|ffB ^S^hW, 
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J5|1 g}£*il§(30d; 50c)© *1I2 e>SE*flS(30e)S^EH &a|A|?|£ §£§(30c)# i 1 ^ SJ£*| S«4(30a; 50a), i 1 S3 

8«*(30b; 50b)# 2S*Jfe eiH«l 713(30; so) 4WI *»2S eJ£*H °llse.| qtiW^sA-i, *p| 4fs| gSj(30a: 
50a) mai *«1 y£*fl§(30d; 50c) x||2=|of o=|cH 0|O|EH SSf Dflaa| 4| <H8||0|(31: 51), &\ S3 

(30b; 50b) 4KHI *«22|cH cqo|Ef gs# si* c|«k>|^«| S^©^ °ie^|o|^ s|^(33; 53). §=' £PI <*He| A S o\m\ 

(31; 51)21 °}£W\o\± sis{33: 53) Mo\o\\ 1*}£|CH o|# Ajo|o)|Ai Ai 7 | o^en cfloie-j gat tj E -!i^££ 3$*1fe t£ t|S 
(32; 52)# D)|££| quhol^cHI °lo\*4. S3 3! £PI 4PI £l£*fl 7IS »H*l£l 

°1. 4PI S|S(32; 52)= £PI S3 S^(30b; 50b) &o)| xi\^ ^a| £|£(32a/32b/32c/32d/32e; 52b)« SlfSlfe 5§ 
f§2S Sj-fe Eh£*)l Dflaa| C|bM^. 

silicon SJCHAl -fe}7| y£*llS(30d)£| 10 41*1 100 M±to|EHS| g*l°J gjafll D||aa| c|ufo|^. 

S^S3 . - - 

*flig-<H| Slow, oflaa| <Haflo|(31)fc c^s| ?Hg ^M\± ojaai jj|o|| °|8H y£*l oflsai c|b|-o|^. 

*I|1SWI 9io\M, H?\ *fl1 SlSfe CHHEHI^ ^ISCi(32a/32b), S«|Ej(32b). oi = sfl^ a|-^^§ = M#E-|(32c/32d). SJ 4!!^ 
§^7|(32e)# SSSf^ DflSS-i c|uho|^. 

*fl1tfo|| SicHAi, i g>£*«S(50c)fe ¥»l g^l?1 10 100 MitO|Ei°J ttfQWthin Dortion)(50d) 100 i-H 

x| 150 "-^oiEjoj (thick portion)(50e)# £PI tHiaal ^ oJ3|o|(51)£- £PI Sg*)l -fe^l g^(50a) «-HS| 

At 7 | S|D ( = ( 50d ) Afojj *ll2£l£- «f£*t| Di|H£| C|bfO|^. 

*)l5»o|| ?JCHAH, £p| y S|^.(52)= S^^l -^21 y£*fl S^(50a) M|a| 4,^1 *-^(50e) ^o|| x-\\^ v\2 feSl fi|S(52a) 
i5 ci ^£.^1 o« a a) c|n|-o|^. 

q|6S-o)| °!cHah. .y^i Jin fe-a| sisfe cnaai^ c|3Ci, ^ajEi ^' cHaefl-fej A|^gjg ae« e -|# sgsa, Q?\ m fea| 6|s^ 
40^: §^7|(52a)l- ^£*fl D|sa| C|d)o|^. 

fll6&o|| ?JoiAi, Af 7 | fca| s|^(52a)fe D||aa| & o]b\\o\ i_Hch| 3EtfS o)|aa| g^*^ SL"^I^ 

Ei(SW)s| SJ HEJ|°! g2^(31b/3lc)SEh Ci zjs %< Hy|°J S^(52b/52c)# ^CHS. SM^I suf eshji^eI 
(Qn2)# Stf*^ clbfoli. 
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